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KEYWORDS Abstract Central airway obstruction presents as an emergency with dyspnea and stridor.
Ketamine; Anesthetic management of rigid bronchoscopy-guided tracheal stenting is highly stimulating
Dexmedetomidine; procedure requiring general anesthesia. But it may lead to life threatening airway obstruction
Central airway and cardiovascular collapse after induction. Total intravenous anesthesia based on propofol-
obstruction; remifentanil is an optimal anesthetic technique, but remifentanil is not available in many
Rigid bronchoscopy; countries. Although dexmedetomidine-ketamine has been used for procedural sedation, its use
Case report for rigid bronchoscopy in the setting of central airway obstruction has not been described

in literature. We describe near ideal anesthetic technique for management of central airway
obstruction using dexmedetomidine-ketamine combination.
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Introduction present as an emergency with high grade dyspnea and stri-
dor with impaired oxygenation which provides us minimal
time for optimization. It is a highly stimulating procedure
and requires General Anesthesia (GA). But it may lead
to life-threatening airway obstruction and cardiovascular
collapse after induction of anesthesia. Total Intravenous
Anesthesia (TIVA) based on propofol and remifentanil combi-
nation (intermittent boluses or continuous infusion)'-3 is an
* Corresponding author. optimal anesthetic technique but remifentanil is not avail-

E-mails: drsakshiarorag8@gmail.com able in many countries like ours. Remifentanil and propofol

(S. Thakore), drnishkarsh@rediffmail.com both cause hypotension and bradycardia and the effect
(N. Gupta), sushmabhatnagari@gmail.com (S. Bhatnagar). yp Y

Anesthetic management of Rigid Bronchoscopy (RB) guided
tracheal stenting in patients with Central Airway Obstruc-
tion (CAO) poses unique challenges because the patient
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Figure 1

of their combination on hemodynamics can be synergis-
tic. Ketamine, on the other hand, increases blood pressure
and heart rate and is a good bronchodilator and analgesic
but causes delirium, hallucinations, and increased saliva-
tion. Dexmedetomidine (DXM) reduces the side effects of
ketamine and their combination provides hemodynamic sta-
bility. There are a few reports on the use of ketamine and
DXM combination for procedural sedation.* DXM-ketamine
infusion has not been reported to be utilized for GA in the
setting of rigid bronchoscopy. We describe the use of com-
bination of DXM-ketamine infusions for RB guided tracheal
stenting in a patient with CAO.

Case report

A 55-year-old American Society of Anesthesiologists (ASA)
physical status Il patient weighing 56 kg presented to the
emergency with cough, breathlessness (modified medical
research council Grade 3)>® and stridor. He was in respira-
tory distress with tachypnea (respiratory rate 22/minute)
and usage of accessory muscles for respiration. On aus-
cultation, patient had decreased air entry with bilateral
inspiratory crackles with expiratory wheeze and audi-

ble stridor. Hemodynamic parameters were stable except
tachycardia (pulse rate 120 min). Arterial Blood Gas (ABG)
exhibited pH 7.31, PaO, 63mmHg, PaCO, 58 mmHg, and
oxygen saturation (SpO;) 89% on room air. Chest X-ray
revealed mediastinal mass with tracheal compression and
homogenous opacity in right middle lobe (Fig. 1). Computed
Tomography (CT) scan demonstrated a large conglomerated
lymph nodal mass in right paratracheal location (7 x 5cm)
infiltrating into tracheal lumen with significant narrowing
of tracheal lumen with minimum diameter 3.5mm (Grade
3 tracheal stenosis)’ (Fig. 2). He was posted for RB-guided
tracheal stenting under GA.

After confirming fasting status (6 hours) and obtain-
ing written informed consent, the patient was taken to
operation theatre. Preoperative counselling was done, and
anesthesia risks related to loss of airway control, need
of intubation and mechanical ventilation, need of inten-
sive care unit, and perioperative pulmonary complications
were explained to relatives. He was started on nebuliza-
tion with salbutamol (2 mL, 2.5mg) and budesonide (2 mL,
0.5mg), and standard ASA monitors including Bispectral
Index (BIS) monitor were attached. Preoxygenation was done
with 10L of 100% oxygen for 5 minutes in head-up position.
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Figure 2

He received 0.2 mg glycopyrrolate, 8 mg dexamethasone and
75 ug fentanyl Intravenously (IV). Thereafter, 0.5 pg.kg™"
DXM was given over 10 minutes, and anesthesia was induced
with 75 mg IV ketamine. Subsequently, 1 mg.kg™" intravenous
(IV) succinylcholine was given and RB (Karl storz, size 11)
was introduced in the trachea 60 seconds later. During main-
tenance phase, DXM (0.2-0.5mcg.kg"'.h"") and ketamine
(0.5-1mg.kg".h") infusions were titrated to achieve a BIS
between 40-60. The patient was ventilated intermittently
through anesthesia circuit attached to the ventilating port
of the RB. Intraoperative ABG revealed improvement in
oxygenation (PaO, 75mm) with slight increase in PaCO,
(63mm). The procedure lasted for 30minutes and the
patient was hemodynamically stable throughout the pro-
cedure. After the stent was placed, bronchoscope was
removed, and I-gel size 4 was inserted. The infusion of
DXM and ketamine was stopped, and the patient was extu-
bated after ensuring good respiratory efforts with BIS of 80
after about 6 minutes of stopping the infusions. Postopera-
tive ABG revealed Ph 7.37, PaO, 80 mm, PaCO, 52 mm, and
Sp0, 95%. He was conscious, oriented, pain free and was
following commands. He was shifted to post anesthesia care
unit for one day. Patient remained stable while maintaining
Sp0; 95-96% on room air with normal neurocognition in the
postoperative period. He was discharged the next day. His
immediate postoperative period and follow up at one week
was uneventful.

Discussion

Tracheal stenting in CAO is an emergency procedure and
may not give enough time for preoperative optimization.
It can lead to life threatening respiratory complications due
to nature of disease, decreased oxygen reserve, or sudden
airway collapse after anesthesia induction.

Propofol and remifentanil based TIVA is preferred tech-
nique over inhalational anesthesia.?® Propofol is an IV
hypnotic agent with short context sensitive half-life but
it is painful on injection and does not provide analgesia.
It may also cause suppression of airway reflexes, apnea,
and hemodynamic instability due to vasodilatation and neg-
ative inotropy. Ketamine is an IV anesthetic agent with
N-Methyl-D-Aspartate (NMDA) receptor blockade as the pri-
mary mechanism of action. Ketamine is a good analgesic
with rapid onset of action (30s) and causes bronchodi-
latation. But its usefulness is limited as it may cause
delirium, hallucinations, emergence reactions, increased
salivary secretions and hemodynamic instability (tachycar-
dia and hypertension) due to sympathetic stimulation.®

DXMis a centrally acting alpha-2 adrenergic receptor ago-
nist and produces sedation, anxiolysis and analgesia without
respiratory depression. It enhances anesthesia produced
by other anesthetic drugs, preserves airway reflexes and
reduces delirium.’~"" However, it may cause bradycardia
and hypotension and has slow onset of action when used
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as sole agent. A combination of DXM and ketamine may
provide ideal anesthetic conditions like rapid onset, seda-
tion, analgesia, amnesia, bronchodilation, hemodynamic
stability, and maintenance of spontaneous respiration with
minimal side effects. It may be an alternative to propo-
fol and remifentanil in countries where remifentanil is not
available. Moreover, it obviates the need of additional opi-
oids and opioid related side effects.

DXM-ketamine combination has been used for procedural
sedation with minimal cardiorespiratory adverse effects in
patients undergoing esophago-gastro-duodenoscopy, in chil-
dren undergoing minor cardiac procedures, and in pediatric
dentistry.'"~"3 Tobias has demonstrated descriptive accounts
of reports from literature regarding the use of this combi-
nation for procedural sedation.* Apart from sedation, the
effective and safe use of this combination has also been
described for anesthesia in patients with uncorrected con-
genital cyanotic heart disease presenting for non-cardiac
surgery. '

DXM-ketamine combination provided adequate sedation
and comfort'® with better hemodynamic stability than DXM
alone'® for awake fiberoptic intubation. RB procedure is
associated with greater hemodynamic response for a longer
time and optimum depth of anesthesia should be main-
tained throughout the procedure. Our patient presented in
CAO with severe dyspnea and had low oxygen saturation
that did not improve with any bronchodilators or steroids.
As insertion of RB is highly stimulating, therefore depolar-
izing muscle relaxant was used for providing relaxation'”
due to its rapid onset, short duration, low cost, and better
intubating conditions. So, emergency tracheal stenting was
planned under general anesthesia with short acting neuro-
muscular block for induction followed by continuous infusion
of DXM-ketamine combination that provided good anesthetic
depth (objectively measured by BIS values) and hemody-
namic stability without the need of additional doses of
muscle relaxants. Further randomized studies are required
to validate these findings in such category of patients.

Conclusion

DXM-ketamine based total intravenous anesthesia provides
good analgesia, anesthesia, and hemodynamic stability with
rapid, smooth induction, and emergence with minimal side
effects. Hence it can be an ideal anesthetic technique for
rigid bronchoscopic guided tracheal stenting.
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